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ABSTRACT : PROBLEM TO BE SOLVED: To provide an operational-amplifier connecting circuit having 
a high safety whereby the occurrence of an abnormality is judged in an IC through the 
appearance of the picture-plane change of a liquid crystal panel when its adjacent pins are 
short-circuited, and its temperature rise at that time is suppressed. 

SOLUTION: In the operational-amplifier connecting circuit, a voltage Vcom Is so 
connected with the operational amplifier provided on the side of the power- supply pin of 
the IC that the picture-plane change of the liquid crystal panel appears when its adjacent 
pins are short-circuited. Further, the voltage difference between its adjacent pins when 
they are short-circuited is so made small by virtue of the voltage Vcom as to reduce the 
temperature rise of the IC. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. "*"*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operational amplifier connection circuit 
which is used for the picture signal processing circuit of a liquid crystal panel, etc. and which 
had safety improved and an operational amplifier connection method, and a liquid crystal 
display. 
[0002] 

[Description of the Prior Art] The development cycle of a personal computer is a short period of 
time, and a liquid crystal panel also needs development in a short period of time in connection 
with it. For this reason, the technique of incorporating a redundant circuit as a circuit in a design 
stage, and deleting a circuit, when unnecessary is taken. 

[0003]In it, the wiring processing of an intact operational amplifier becomes important in an 
operational amplifier. 

[0004] As a connection circuit of an intact operational amplifier, there is drawing 2 
conventionally, for example. That is, drawing 2 shows the circuit diagram of the conventional 
operational amplifier connection circuit. 

Rl and R2 are resistance, respectively, VRl is volume, CI is a capacitor, and IC2 is IC which 
built in two operational amplifiers. 

One operational amplifier has the pins 1, 2, and 3, and the operational amplifier of another side 
has the pins 5, 6, and 7. The pin 4 is a pin for grounding and the pin 8 is a pin for supplying 
power supply voltage. 

[0005] Next, operation of the conventional operational amplifier connection circuit is explained. 
[0006]The operational amplifier which consists of the pins 1, 2, and 3 is intact, and the 
connection method with which it is made the connection most stabilized as the wiring, and an 
oscillation does not take place is required. The means connected the output to one input, as 
shown in drawing 2 , and as shown in a figure, it connected output 1 pin to one input 2 pin, and it 
is grounding an another side input and it has connected the input pin 3 with the grounding 4. The 
voltage on which the operational amplifier of 5, 6, and 7 of another side ICl stabilized the 
Vcom-F voltage adjusted by the resistance Rl, R2, and VRl by the capacitor CI is inputted into 
input 5 pin of an operational amplifier, and output 7 pin is connected to input 6 pin. There are the 
following two in the feature of an operational amplifier. 

[0007]That is, there is the feature of maintaining input difference voltage at zero, as the 1st 
feature. There is the feature that output impedance is small as the 2nd feature. Here, the voltage 
which carried out impedance conversion is outputted. The stable common voltage is supplied by 
this voltage and the small liquid crystal display panel of a flicker can be realized. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above conventional composition, 
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Since 88 mA of maximum current flows into an operational amplifier when the voltage of output 
7 pin is lifted by Vad (8.4V) in the operational amplifier of the pins 5, 6, and 7 when between the 
pin 7-pin 8 short-circuits, the temperature of ICl becomes very high (skin temperature of 114 
**). 

[0009] Although this rise in heat has furthermore happened, Vcom voltage is normal values and 
change does not appear in the image display of a liquid crystal panel. That is, although 
abnormalities have arisen, the dangerous state of using it in the state where he does not notice 
unusually occurs. 

[0010]That is, even if the abnormalities of between the pin 7 and the pins 8 short-circuiting arise, 
since a user continues using an operational amplifier connection circuit in the state where he 
does not notice unusually, the technical problem are dangerous occurs. 
[0011] An object of this invention is for a user to provide immediately the safe operational 
amplifier connection circuit, operational amplifier connection method, and liquid crystal display 
which can be noticed unusually in consideration of an aforementioned problem, when 
abnormalities occur. 
[0012] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, the 1st 
this invention (it corresponds to claim 1), Operational amplifier plurality which it has an input 
terminal and an output terminal which were provided in operational amplifier IC, and the input 
and output were connected to said input terminal and an output terminal, respectively, and was 
formed in said operational amplifier IC, In order to be provided in said operational amplifier IC 
and to supply power supply voltage to said operational amplifier IC, it has a power supply 
terminal. It is an operational amplifier connection circuit in case some operational amplifiers are 
used among said two or more operational amplifiers and the other operational amplifier is not 
used. Said input terminal and an output terminal of an operational amplifier of those by whom it 
is not used among said two or more operational amplifiers are an operational amplifier 
connection circuit where spatial distance to said power supply terminal is more distant than said 
input terminal and an output terminal of an operational amplifier of those by whom it is used. 
[0013]Said operational amplifier has said two input terminals and said one output terminal, and 
the 2nd this invention (it corresponds to claim 2) about each of said operational amplifier of 
those, by whom it is not used. Said output terminal of the operational amplifier is connected to 
said one input terminal of the operational amplifier. Said input terminal of another side of the 
operational amplifier is grounded, and is an operational amplifier connection circuit of the 1st 
this invention arranged so that said one input terminal of the operational amplifier, said input 
terminal of another side of the operational amplifier, and said output terminal of the operational 
amplifier may not adjoin said power supply terminal. 

[0014]About ******** of said operational amplifier of those, by whom it is used, the 3rd this 
invention (it corresponds to claim 3). It is the operational amplifier connection circuit of the 2nd 
this invention where said output terminal of the operational amplifier is connected to said one 
input terminal of the operational amplifier, and said input terminal of another side of the 
operational amplifier is connected to bias voltage, a picture signal, or an image control signal. 
[0015]Said plurality of the 4th this invention (it corresponds to claim 4) is two pieces, With a 
case where some operational amplifiers are used among said two or more operational amplifiers, 
and the other operational amplifier is not used. It is one operational amplifier connection circuit 
of the l-3rd this inventions that are a case where one of operational amplifiers is used between 
said two operational amplifiers, and an operational amplifier of the other is not used. 



2 



[00 16] The 5th this invention (it corresponds to claim 5) has an input terminal and an output 
terminal which were provided in operational amplifier IC, Operational amplifier plurality which 
the input and output were connected to said input terminal and an output terminal, respectively, 
and was formed in said operational amplifier IC, In order to be provided in said operational 
amplifier IC and to supply power supply voltage to said operational amplifier IC, it has a power 
supply terminal, It is an operational amplifier connection method in case some operational 
amplifiers are used among said two or more operational amplifiers and the other operational 
amplifier is not used, It is an operational amplifier connection method which arranges said input 
terminal and an output terminal of an operational amplifier of those by whom it is not used 
among said two or more operational amplifiers so that further [ spatial distance to said power 
supply terminal ] than said input terminal and an output terminal of an operational amplifier of 
those who use it. 

[0017]Said operational amplifier has said two input terminals and said one output terminal, and 
the 6th this invention (it corresponds to claim 6) about each of said operational amplifier of 
those, by whom it is not used. Said output terminal of the operational amplifier is connected to 
said one input terminal of the operational amplifier. It is an operational amplifier connection 
method of the 5th this invention arranged so that said input terminal of another side of the 
operational amplifier may be grounded and said one input terminal of the operational amplifier, 
said input terminal of another side of the operational amplifier, and said output terminal of the 
operational amplifier may not adjoin said power supply terminal. 

[001 8] About ******** of said operational amplifier of those, by whom it is used, the 7th this 
invention (it corresponds to claim 7). It is an operational amplifier connection method of the 6th 

this invention that connects said output terminal of the operational amplifier to said one input 
terminal of the operational amplifier, and connects said input terminal of another side of the 
operational amplifier to bias voltage, a picture signal, or an image control signal. 
[0019]Said plurality of the 8th this invention (it corresponds to claim 8) is two pieces. With a 
case where some operational amplifiers are used among said two or more operational amplifiers, 
and the other operational amplifier is not used. It is one operational amplifier connection method 
of the 5-7th this inventions that are a case where one of operational amplifiers is used between 
said two operational amplifiers, and an operational amplifier of the other is not used. 
[0020]The 9th this invention (it corresponds to claim 9) is a liquid crystal display which is 
provided with operational amplifier IC which used an operational amplifier connection circuit of 
a statement for the l-4th either, and a liquid crystal display panel and in which common voltage 
is supplied to said liquid crystal display panel by said operational amplifier connection circuit. 
[0021]For example, an operational amplifier connection circuit of this invention constitutes 
Vcom voltage from the operational amplifiers 5,6, and 7 as an example, and constitutes an intact 
operational amplifier from 1, 2, and 3. That is, a use operational amplifier and an intact 
operational amplifier are exchanged. 

[0022]Since Vcom voltage is lifted to 8.4V by composition which described this invention above 
when between the pin 7-pin 8 short-circuits, only about 1/5 become dark, it notices an image 
change clearly, and a picture understands that it is unusual. 

[0023]When between the pin 7-pin 8 short-circuits, Vcom voltage is lifted by the composition to 
8.4V, but this invention. Input voltage becomes small with change of about 3.2v->8.4V in a 
circuit of this invention compared with change of OV ->8.4V in the conventional connection 
circuit, and a rise in heat of ICl becomes small (skin temperature of 98.3 **). 
[0024] Thus, abnormalities are known by operational amplifier connection circuit of this 



3 



invention, and it can also lessen a rise in heat. 
[0025] 

[Embodiment of the Invention] Below, an embodiment of the invention is described with 
reference to drawings. 

[0026] Drawing 1 shows the circuit diagram of the operational amplifier connection circuit in an 
embodiment of the invention. Hereafter, based on drawing 1 , the embodiment of the operational 
amplifier connection circuit of this invention and an operational amplifier connection method is 
described. 

[0027]In drawing 1 , Rl and R2 are resistance, respectively, VRl is volume, CI is a capacitor, 
and ICl is IC which built in two operational amplifiers. The pin 4 is a pin for grounding and the 
pin 8 is a pin for supplying a power supply to operational amplifier ICl. One operational 
amplifier has the input pins 2 and 3 and the output pin 1 among the operational amplifiers built in 
ICl. The operational amplifier of another side has the input pins 5 and 6 and the output pin 7. As 
shown in drawing 2 , the input pins 2 and 3 and the output pin 1 are arranged at a position which 
does not adjoin each other in the pin 8. That is, the input pins 2 and 3 and the output pin 1 are 
arranged so that a distance more spatial than the input pins 5 and 6 and the output pin 7 to the pin 
8 may become far. The output pin 7 is connected to the common electrode of the liquid crystal 
display panel which is not illustrated. 

[0028]Next, operation of such this embodiment is explained. 

[0029] As for the operational amplifier of the pins 5, 6, and 7 of ICl, the voltage stabilized by the 
capacitor CI in the Vcom-F voltage adjusted by the resistance Rl, R2, and VRl is inputted into 
the input pin 5 of an operational amplifier, it is connected to the input pin 6 and the output pin 7 
is connected to Vcom. There are the following two features in an operational amplifier. First, as 
the 1st feature, there is the feature of maintaining input difference voltage at zero. There is the 
feature that output impedance is small, as the 2nd feature. The voltage which carried out 
impedance conversion is outputted by these features, Vcom stable with this voltage is supplied, 
and the small liquid crystal display panel of a flicker can be realized. The operational amplifier 
which consists of 1, 2, and 3 of ICl is intact, it connected output 7 pin to input 6 pin so that it 
might be most stabilized as the wiring, and it has grounded the input pin 5. 
[0030]Since Vcom voltage is lifted by 8.4V when there is a short circuit between the pin 7-pins 8 
in this embodiment, the screen of a liquid crystal display panel becomes dark (luminosity about 
1/5). That is, since the potential difference between the common electrode of a liquid crystal 
display panel and a picture element electrode becomes small, the electric field added to the liquid 
crystal layer ****(ed) between the common electrode and picture element electrode becomes 
weak. Therefore, the screen of a liquid crystal display panel becomes dark. Since 7 pin voltage is 
about 3.2v and a 7 8 pin difference becomes small with 5.2V compared with 8.4V of a 

conventional example, the rise in heat of ICl becomes small (being a conventional example skin 
temperature of 98.3 ** of the example of skin temperature [ of 114 ** ] -> this invention). 
[0031] According to the operational amplifier connection circuit of this embodiment, thus, the 
garbage of conductivity [ between / the pin 7 and the pins 8 ], Since the screen of a liquid crystal 
display panel becomes dark when a short circuit occurs with the solder etc. which are used when 
an operational amplifier connection circuit is mounted, since the user can notice unusually [ an 
operational amplifier connection circuit ] immediately, even if abnormalities arise, he is safe. 
[0032]That is, when the output pin 7-power pin 8 short-circuits, Vcom goes up, a screen 
becomes dark, and by providing Vcom voltage bias in the operational amplifier installed in the 
power supply Vad side shows clearly that it is unusual. The input of the operational amplifier 
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installed in the power supply Vad side is about 3.2v, since voltage difference with the pin 8 is 
small conventionally, there is the feature that a rise in heat is small, and the practical effect is 
large. 

[0033]IC1 of this embodiment is an example of operational amplifier IC of this invention, the 
operational amplifier which has the pins 1, 2, and 3 of this embodiment is an example of the 
operational amplifier of the direction where this invention is not used, and the operational 
amplifier which has the pins 5, 6, and 7 of this embodiment is an example of the operational 
amplifier of the direction which this invention uses. 

[0034] Although this embodiment explained the case where two operational amplifiers were built 
in ICl, not only this but three operational amplifiers or more may be built in. What is necessary 
is just to arrange so that the pin 8 may be spatially approached rather than each pin of the 
operational amplifier of those, who do not use each pin of the operational amplifier of those, who 
use it among those operational amplifiers, when three or more operational amplifiers are built in. 
[0035]Although this embodiment explained the case where built-in, now the operational 
amplifier which is had two inputs and one output to ICl, not only this but it is. The operational 
amplifier which the operational amplifier built in ICl may have two or more inputs, and is built 
in ICl may have two or more outputs. 

[0036]By this embodiment, since Vcom voltage was lifted by 8.4V when there is a short circuit 
between the pin 7-pins 8, explained that the screen of the liquid crystal display panel became 
dark, but. When this is a case where a liquid crystal display panel is a liquid crystal display panel 
of a normally black and a liquid crystal display panel is a liquid crystal display panel of a 
normally white, Since Vcom voltage is lifted by 8.4V when there is a short circuit between the 
pin 7-pins 8, the screen of a liquid crystal display panel becomes white. Since the screen of a 
liquid crystal display panel changes to a different screen from usual when there is a short circuit 
between the pin 7-pins 8, even if it is which liquid crystal display panel, a user can notice 
unusually immediately. 

[0037] Although explained by this embodiment that the pin 7 of the operational amplifier 
connection circuit was connected to the common electrode of a liquid crystal display panel, it 
does not restrict to this. The operational amplifier connection circuit of this embodiment can be 
used also for apparatus other than liquid crystal display panels, such as a wireless-radios machine 
and audio equipment. For example, since the sound outputted from audio equipment becomes 
small or will be distorted, when there is a short circuit between the pin 7-pins 8 if the pin 7 of 
this embodiment is connected to the reference voltage of the audio circuit of audio equipment. 
The user of audio equipment can notice unusually immediately. 

[0038]It has operational amplifier IC of this invention, and a liquid crystal display panel, and the 
liquid crystal display in which common voltage is supplied to said liquid crystal display panel by 
said operational amplifier connection circuit also belongs to this invention. 
[0039] 

[Effect of the Invention] When abnormalities generate this invention, a user can provide 

immediately the safe operational amplifier connection circuit, operational amplifier connection 
method, and liquid crystal display which can be noticed unusually, so that clearly from the place 
explained above. 
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[Claim 1] Operational amplifier plurality which it has an input terminal and an output temiinal 
which were provided in operational amplifier TC, and the input and output were connected to said 
input terminal and an output terminal, respectively, and was formed in said operational amplifier 
IC, In order to be provided in said operational amplifier IC and to supply power supply voltage 
to said operational amplifier IC, it has a power supply terminal. It is an operational amplifier 
connection circuit in case some operational amplifiers are used among said two or more 
operational amplifiers and the other operational amplifier is not used. An operational amplifier 
connection circuit where said input terminal and an output terminal of an operational amplifier of 
those by whom it is not used among said two or more operational amplifiers have spatial distance 
more distant than said input terminal and an output temiinal of an operational amplifier of those 
by whom it is used to said power supply terminal. 

[Claim 2] Said operational amplifier has said two input terminals and said one output terminal, 
and about each of said operational amplifier of those, by whom it is not used. Said output 
terminal of the operational amplifier is connected to said one input terminal of the operational 
amplifier, The operational amplifier connection circuit according to claim 1 arranged so that said 
input terminal of another side of the operational amplifier may be grounded and said one input 
terminal of the operational amplifier, said input temiinal of another side of the operational 
amplifier, and said output terminal of the operational amplifier may not adjoin said power supply 
terminal. 

[Claim 3] About ******** of said operational amplifier of those, by whom it is used. The 
operational amplifier connection circuit according to claim 2 where said output terminal of the 
operational amplifier is connected to said one input terminal of the operational amplifier, and 
said input terminal of another side of the operational amplifier is connected to bias voltage, a 
picture signal, or an image control signal. 

[Claim 4] With a case where said plurality is two pieces, some operational amplifiers are used 
among said two or more operational amplifiers, and the other operational amplifier is not used. 
The operational amplifier connection circuit according to any one of claims 1 to 3 which is a 
case where one of operational amplifiers is used between said two operational amplifiers, and an 
operational amplifier of the other is not used. 

[Claim 5] Operational amplifier plurality which it has an input terminal and an output terminal 
which were provided in operational amplifier IC, and the input and output were connected to said 
input terminal and an output terminal, respectively, and was formed in said operational amplifier 
IC, In order to be provided in said operational amplifier IC and to supply power supply voltage 
to said operational amplifier IC, it has a power supply terminal. It is an operational amplifier 
connection method in case some operational amplifiers are used among said two or more 
operational amplifiers and the other operational amplifier is not used, An operational amplifier 
connection method which arranges said input terminal and an output terminal of an operational 
amplifier of those by whom it is not used among said two or more operational amplifiers so that 
further [ spatial distance to said power supply terminal ] than said input terminal and an output 
terminal of an operational amplifier of those who use it. 

[Claim 6] Said operational amplifier has said two input terminals and said one output terminal, 
and about each of said operational amplifier of those, by whom it is not used. Said output 
terminal of the operational amplifier is connected to said one input terminal of the operational 
amplifier. The operational amplifier connection method according to claim 5 arranged so that 
said input terminal of another side of the operational amplifier may be grounded and said one 
input terminal of the operational amplifier, said input terminal of another side of the operational 
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amplifier, and said output terminal of the operational amplifier may not adjoin said power supply 
terminal. 

[Claim 7] The operational amplifier connection method according to claim 6 which connects said 
output terminal of the operational amplifier to said one input terminal of the operational 
amplifier, and connects said input terminal of another side of the operational amplifier to bias 
voltage, a picture signal, or an image control signal about ******** of said operational amplifier 
of those, by whom it is used. 

[Claim 8] With a case where said plurality is two pieces, some operational amplifiers are used 
among said two or more operational amplifiers, and the other operational amplifier is not used. 

The operational amplifier connection method according to any one of claims 5 to 7 which is a 
case where one of operational amplifiers is used between said two operational amplifiers, and an 
operational amplifier of the other is not used. 

[Claim 9] A liquid crystal display which is provided with operational amplifier IC using the 
operational amplifier connection circuit according to any one of claims 1 to 4, and a liquid 
crystal display panel and in which common voltage is supplied to said liquid crystal display 
panel by said operational amplifier connection circuit. 
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